Abstract. At present, there are serious differences in the study of the impact of stock liquidity on enterprise innovation. Taking A share listed companies as the research object, this paper classifies the relationship between stock liquidity and enterprise innovation from the perspective of enterprise size. The empirical study finds that the liquidity of the large enterprises in the A stock market will promote the innovation of the enterprises, while the small and medium enterprises are hindered. Finally, suggestions are made from the supervision and legislation of the information disclosure, the rational release of liquidity and the increase of the proportion of institutional investors.
Introduction
Enterprise innovation has always been an enduring research topic in economics. "Mass entrepreneurship and innovation" was written to the 2015 government work report, indicating that enterprise innovation has become an important path for China's economy to change from "resource type" to "innovative". So how to promote enterprise innovation has become the focus of discussion in academic circles. Since Fang (2014) has put forward the view that stock liquidity has an impact on enterprise innovation, many scholars in our country have discussed this problem fiercely, but the conclusion has shown two opposing schools, which may be due to the different selection of samples and industry differences. Based on the classification of enterprise size, this paper makes an empirical analysis of the impact of stock liquidity of A share listed companies on enterprise innovation.
Literature Review
Edmans (2009) studies show that high liquidity will promote enterprise innovation, because investors, especially institutional investors, are more rigorous in examining corporate projects, and urging management to improve competitiveness through innovation in order to achieve a "short competitive advantage" in a super competitive environment and to stabilize stock prices. However, some scholars believe that high liquidity will impede enterprise innovation from three aspects. First, management will be more willing to invest in short-term projects and reduce long-term investment, especially scientific research expenditure, in order to stabilize stock prices (Stein, 1988; Shleifer, 1990) . Second, the higher the liquidity of the company's stock, the higher the possibility of its external acquisition. In order to avoid the acquisition, the enterprise is reluctant to carry out long-term investment, including scientific research innovation (Kyle, 1991) . Third, if stock liquidity is high and the R&D is not yet completed, the stock price fluctuates little, making it easier for some impatient investors to withdraw (Bhide, 1993) . Du Jinmin (2017) takes Chinese listed companies as the research object, and the empirical analysis shows that the liquidity of stock has hindered enterprise innovation, and the study of Tang Dawei (2017) shows that the liquidity of the high-tech industry will impede the innovation of the enterprise. To sum up, although many studies have studied the relationship between stock liquidity and enterprise innovation from different angles or different samples, there is no unified conclusion, and no scholars have studied from the perspective of enterprise scale, which is the significance of this study.
Research Design
Sample Selection. This paper takes 2010-2016 years A share listed companies as the research object, and the research data are mainly from the CSMAR and Wind databases. According to the method of Fang (2014), the following company data were eliminated: (1) ST company, (2) the companies listed after 2010 , (3) the company that had a major asset reorganization in 2010-2016 years, including the enterprises with the asset size of 5 times or 20% less than the last trading year, and finally got the data of 1773 listed companies. A total of 12411 observed values.
Variable Definition. At present, the general method of stock liquidity measurement commonly recognized by academia is the composite method of price and quantity. Therefore, in this paper, the most common Amihud index in price volume composite method is put forward by Amihud (1986) , and its formula is as follows:
ILL measured the impact of each unit transaction on the stock price, the more greater ILL indicate the greater the value of each unit transaction, the greater the impact on the stock price, the less the depth of the market, the worse the liquidity of the stock, so ILL is the liquidity index (also called the reverse liquidity index). Among them,
V , is the volume of stock i on k day (unit one billion), and n is the actual trading day of stock i in t year.
This article draws on Fang (2014) and other scholars' methods, and uses the number of patent applications to measure the innovation capability of enterprises. At the same time, based on the classification of CSMAR database, enterprise patents are further divided into invention patents, utility model patents and exterior design patents. The three types of patents have significant differences in the impact on enterprises (Zhu Hongli, 2014). Therefore, this paper selects four indicators to measure the innovation capability of the enterprise: the total amount of patent application (INP), the number of invention patents (INP_IP), the number of utility models (INP_UM), and the number of design patents (INP_DP). Referring to the empirical research methods such as Fang (2014) and Du Jinmin (2017), this paper selects the following control variables:
(1) Enterprise age (L_AGE), enterprise age = enterprise listing year -observation year, and take its natural logarithm. (2) Financial leverage (LEV), financial leverage = year-end total liabilities/year-end total assets. (3) Tobin Q (Q), Tobin Q= (total market value at the end of the year + year-end total liabilities)/ year-end total assets. (4) Return on assets (ROA), return on assets = net profit/total assets. (5) Enterprise value multiplier (EVM), enterprise value multiplier= gross market value/interest tax depreciation income before amortization Model Construction. Based on the empirical analysis methods of Fang (2014) and Athey (2006), this paper establishes the following model to verify the relationship between stock liquidity and enterprise innovation.
Considering that the impact of stock liquidity on enterprise innovation may be lagging behind, the n of the model is 0, 1, 2, 3 separately for regression analysis.
Empirical Analysis
Descriptive Statistics. According to the ranking of the enterprise's assets, this paper compares the three of all 1773 enterprises into large, medium and small enterprises. The descriptive statistics of the related indicators are shown in Table 1 . According to table 1, the larger the scale of the enterprise, the more the number of patent applications, and in the type of patent application, the large enterprises are more inclined to the invent patent, while the small and medium enterprises are more inclined to the utility model and the appearance design. The larger the scale of the enterprise, the higher the liquidity of the stock, and the difference between the number of patent applications and the stock liquidity of any size company is relatively large. At the same time, the larger the scale of the enterprise, the higher its age and financial leverage, and the smaller its Tobin Q value and enterprise value multiplier.
Analysis of Empirical Results. In this paper, the GLS method is selected for regression analysis of large, medium and small enterprises respectively. The results show that the impact and significance of stock liquidity on enterprise innovation ability in the last 4 years reached the maximum value in the period of t+3 (limited space, regression process omission). Therefore, in order to explain the difference between the enterprise scale and the relationship between the stock liquidity and the enterprise innovation ability, this paper focuses on the regression analysis of the data of the period t+3, and the regression results are shown in Table 2 . Note: *, **, *** respectively indicated that the estimated values of parameters were significant at 10%, 5% and 1% significant level.
As shown in Table 2 , the impact of stock liquidity on innovation capability is different in enterprises of different sizes. The higher the stock liquidity of a large enterprise, the stronger the enterprise's innovation ability, especially the application of invention patent. The higher the stock liquidity of the medium-sized enterprises, the weaker the innovation ability of enterprises, especially hinders their application of utility models. The higher the stock liquidity of small enterprises, the weaker their overall innovation ability, but it promotes the application of their design patents. To sum up, because of the strong anti risk ability of large enterprises, high stock liquidity will promote their innovative behavior, while small and medium-sized enterprises will be hindered.
Conclusions and Suggestions
In this paper, the GLS method is used to study the stock liquidity and enterprise innovation of Chinese A share listed companies, and the classification is discussed according to the size of enterprises.
Conclusions. The high liquidity of the large enterprises in the A stock market will promote the innovation of the enterprises. On the one hand, the high liquidity means that the speed of the change of the shareholders is fast. In order to retain the high quality shareholders, the management must do a good job of the long-term planning of the enterprise and improve the competitiveness of the enterprise. On the other hand, the market position of the large enterprise (most of the state-owned enterprises or public offering holding) in the A share market is more important. Its management has a greater discourse power relative to the management of small and medium-sized enterprises, and the ability to bear the risk is higher, which will pay more attention to the long-term development of the enterprise. Therefore, the high liquidity of the stock will promote the enterprise innovation of the large enterprises. The small and medium sized enterprises in the A share market have a large number of small and medium-sized enterprises, but the market value weight is small. The high stock mobility will impede the innovation of the enterprises. The reason may be that the small and medium-sized enterprises have weak anti risk ability. In order to meet the income demand of the high circulation shareholders, the management layer has to give up the long-term investment and pay more attention to the short-term income. However, high stock liquidity has promoted the application of design patents for small enterprises, which may be because their own innovation ability is weaker than large and medium-sized enterprises. In the context of high circulation shareholders, shareholders pursue stable short-term gains on the one hand, and on the other hand, it also supports the development of relatively low risk design categories. Innovation projects, so as to ensure long-term stable development of enterprises.
Suggestions. Information asymmetry is an important reason for the short sight behavior of stock liquidity. Effective information disclosure regulation can reduce this effect. Therefore, the government should further strengthen the supervision and legislative work of information disclosure. The empirical study proves that high liquidity hinders the innovation behavior of most enterprises in the A stock market. Therefore, the rational release of liquidity, on the one hand, weakens the financial leverage, on the other hand, releases liquidity to the real economy, which helps the healthy development of the enterprises. Institutional investors have advanced ideas and technologies, and have a positive effect on stabilizing the financial market. It is very important to relax the capital market institutional investors' shareholding limit, especially the gradual opening of QFII funds to promote the long-term development of the enterprises and improve the innovation ability.
